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• SUMMARY - - . V • 


Elunt-nose and elliptical-nose overhangs of 0.35 
and 0.50 flap chord and a plain overhang on a flap 
having a chord of 0.20- airfoil chord have been tested 
in two -dimensional flew on an NACA 0009 airfoil. The 
results of the tests are presented as aerodynamic 
section’ characteristics for several flap deflections 
.with the -gap-.- at ' the flap nose -.sealed or -unsealed. v- 
Tests were made also -to determine ‘ the eff 6ctlveness of • 
a tab of 0.20. flap chord -on the plain sealed flap and"' 
on a ■■ sealed, flap having -an elliptical overhang of 0135 
flap- chord. The pressure, difference across the -flap 
seal, was , also determined for Jthe. plain sealed flap. 

The. results indicated , that 'the plain -sealed flap' 
had the lgrgest-NlIf t-curve slope, whereas the slopes 
-.for. the 0 . 50-Ilap^-ehord overhangs were -the same 'as 'or 
slightly larger than for the-' 0.-35- , f lap-chord -overhangs. 

A reduction- in slope caused- by unsealing ;the flap gap 

increased with balance- chord. 

. , . . 1 

i ’ - “ . . » 

The .change, in lift coefficient- with flap deflection 
generally increased when the gap waa sealed and when the 
balance nose shape was changed from elliptical to blunt. 

Sealing the flap gap 'generally made the variation 
of flap hinge-moment coefficient v/ith angle of attack 
and with flap deflection more negative.. Changing the 
nose shape- from blunt to elliptical made the variation 
of the flap hinge-moment coefficient v/ith angle of 
attack more, negative for the sealed gap, .and- more positive 
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for the unsealed gap. At small flap deflections, the 
variation of flap hinge-moment coefficient with flap 
deflection was more negative for the elliptical-nose 
than for the blun.t-nose flap; at large deflections, 
however, this variation was more negative for the blunt- 
nose flap. 

The change of flap hinge-moment coefficient with 
flap deflection for the unsealed blunt-nose overhang 
had a larger variation with balance chord than the 
change of flap hinge -moment coefficient with angle of 
attack; for the sealed blunt-nose overhang, these vari- 
ations' were about the same in the range of balance chord 
from 0.35 to 0.50 flap chord. For the sealed and unsealed 
elliptical-nose overhangs, the change of flap hinge- 
moment coefficient with angle -of attack had a larger vari- 
ation than the change of flap hinge-moment coefficient 
with flap deflection. - 


'INTRODTJCTTO'N " 


The NACA is conducting an' extensive investigation 
to determine the characteristics of various types of flap 
arrangement suitable for use as control surfaces and to 
provide data for design, purposes . The investigation, 
which was made in the Langley 4- by 6 -foot vertical tunnel, 
has included tests-Of modifications of flap -profile, 
trailing-edge angle, gap size, flap nose shape, and balance 
chord; however, moat- of these tests have been made in 
two-dimensional flow with a .flap having a chord 30 percent 
of the airfoil chord (C^. 30c) . The present 'testa have- 
extended the investigation of balance chord and flap nosh- 
shape, which was reported in reference 1 for a. 0«-40c flap, 
to a 0.20c flap. Data- -on the presaur.e- across the flap 
nose seal and a method -of applying' these praasure -data in 
the design of internal .balance's are presented. Tab data 
are presented for the plain flap and for a .flap with 
aerodynamic balance. ■ ‘ - * 


- . SYMBOLS 

The. coefficients -and symbols used in- thi-s paper' 
are defined as follows r~ 

c^ airfoil section -lift- coefficient (i/qc)- 
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c 


do 


c m 


c hf 

P R 

where 

l 

% 


m 


h f 


h t 


c f 

c t 

q 

Pl 

p u 

and 

c b 


airfoil- section profile-drag coefficient fd 0 /qc)' . ' 

airfoil section pitching-moment coeffi- 
cient (m/qc^) 

flap section hinge-moment coefficient (h f /qc f 2 ) 
tab section hinge-moment coefficient {h^/qc^?^ 


resultant pressure coefficient 


airfoil section lift ( 

airfoil section profile drag 

airfoil section pitching moment about quarter- 
chord point of airfoil; positive moment 
moves nose of airfoil up 

flap section hinge moment about .flap hinge 
axis; positive moment moves trailing edge 
down 

tab section hinge moment about tab hinge axis; 
positive moment moves trailing edge down 

chord of basic airfoil with flap and tab neutral 

flap chord from flap hinge axis to trailing edge 

tab chord from tab hinge axis to trailing edge 

free-stream dynamic pressure 

static pressure on lower surface of seal 

static pressure on upper surface of seal 


balance chord 

angle of attack for airfoil of infinite aspect 
ratio; positive v/hen nose of airfoil moves up 


I 




4 NACA ARR No. L5P06 

' .. . . .. ) 

6^ flap deflection with respect to airfoil; positive 
when trailing edge is deflected down 

6^ tab deflection with respect to flap; positive 
when trailing edge is deflected down 


_ (da o' 

5f ‘ VW, 


c l* 6 t 
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f 




Qf^t 




The subscripts outside the parentheses represent the . 
factors held constant during the measurement of the 
parameters. ; - 
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APPARATUS AND MODEL 


The tests were made in the Langley 4- by 6-foot 
vertical tunnel described in reference 2 and modified 
as described in reference 3. 

The model, when mounted in the tunnel, completely 

spanned the test section except for “—inch clearance 

gaps between the model and the tunnel walls. Y/ith this 
type of installation, two-dimensional flow is closely 
approximated and the section characteristics of the 
airfoil, flap, and tab may be determined. The model 
was attached to the balance frame by torque tubes that 
extended through the -sides of the tunnel. The angle of 
attack was set from outside the tunnel by rotating the 
torque tubes with an electric drive. Flap deflections were 
set by an electrical position indicator, and tab deflec- 
tions were set by a templet. The hinge moments of the 
flap were measured with a special torque-rod balance 
built into the model. 

Tab hinge moments were measured by an electrical 
strain gage installed in the model. For tests of the 
plain sealed flap, the pressure difference across the 
gap seal was measured on a manometer. 

The model (fig. 1), which had a chord of 2 feet 
and a span of 4 feet, was made of laminated mahogany 
(except for a steel tab), was aerodynamic ally smooth, 
and conformed to the NACA 0009 profile (table I). It 
was equipped with a 0.20c flap and a 0„20cf plain tab. 

The .flap had a plain nose with a radius that was approxi- 
mately one-half the airfoil thickness at the flap hinge 
axis or was fitted with 0.35cjn or 0.50c£ blunt-nose or 
elliptical-nose aerodynamic balances. The elliptical 
nose, the ordinates of which are given In table II, was 
a true ellipse tangent to the airfoil contour at the 
flap hinge axis. The radii shown In figure 1 determined 
the blunt and plain noses* 

The various nose blocks were Interchangeable and 
were fastened to the flap at the hinge axis. In order 
to keep the gap at the flap nose at 0.005c, blocks 
corresponding to each balance chord were attached to 
the airfoil just ahead of the balance. For the sealed- 
gap tests, airtight fabric was fastened between the flap 
nose and the airfoil. 
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The 0.20c-f tab. had a nose radius approximately 
one-half the airfoil thickness at the tab hinge axis. 

The tab gap was 0.001c for all the tests. 

TEST'S 


A dynamic pressure of 15 pounds- per square foot, 
which corresponds to a velocity of about 76 miles per 
hour at- standard sea-level- conditions, was used throughout 
the tests. The test Reynolds number was 1,430,000 and 
the effective Reynolds number was approximately 2,760,000. 
(Effective Reynolds number = Test Reynolds number x . 
Turbulence factor . The turbulence factor for the Langley 
4- by 6-foot vertical tunnel is 1.93.) The Mach number 
for the tests was about 0.10. 

The maximum error in angle of attack appears to 
be ±0.2°. It- is estimated that the flap and tab deflec- 
tions were set within ±0.2°. 

An experimentally determined tunnel correction was 
applied to the lift coefficient. In accordance with a 
theoretically derived analysis similar to that presented 
in reference 4 for finite-span models, the angle of attack 
and the hinge-moment coefficient were corrected for the 
effect of streamline curvature induced by the tunnel 
walls. . The Increments of drag coefficient are believed 
to be reasonably independent of tunnel effect, although 
the absolute value is' subject to an unknown correction. 
Inaccuracies in model construction and assembly of inter- 
changeable blocks, probably caused the small flap hinge 
moment- at a Q = 0° and 6^ = 0°.. 

A summary of information for convenience In locating 
the data for the various model configurations is presented 
in table III. . 


RESULTS AND DISCUSSION 
Lift 


The lift-coefficient curves for 
for the flaps with various overhangs 


the plain flap and 
are given in figures 2 
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•to 11 for the flap gaps both sealed and unsealed. These 
curves were nonlinear at large flap deflections. The 
flaps with elliptical-nose overhangs generally developed 
lift to larger flap deflections than, those with blunt- 
nose overhangs. 

Parameter values obtained from figures 2 to 11 are 
summarized in table IV. The variations with balance 
chord of the lift parameters c i a > and cCq^ are 

given in figure 12. 

With the gaps sealed and unsealed, the plain flap 
had the largest values of the slope of the lift curve c^, 
whereas the values of c^ for the 0.50c^ overhangs ' vT 

were the same as or larger than for the 0.350^ overhangs. 

This variation was similar for the 0.40c flap (reference 1) . 
A reduction in ' c, caused by unsealing the gap increased 

with balance chord. 


The value of • was usually larger for the blunt 

than for the elliptical nose. Except for the flap with 
the 0.50cp blunt -nose overhang, sealing the gap Increased 


c l 


6 f * 


The flap lift effectiveness parameter decreased 

as the balance chord Increased, except for the flap with 
the unsealed blunt-nose overhang, and was v usually larger 
for the blunt-nose than for the elliptical-nose overhang. 
Sealing the gap increased for the elliptical-nose 

overhang and the plain flap but generally decreased it 
for the blunt-nose overhang. The values of given 

In table IV and figure 12 were measured over a small 

flap deflection range at . ct = 0 and therefore are mainly 

useful as a comparison Of the various configurations tested. 


Hinge Moment 

The curves of flap hinge -moment coefficient ’ as a 
function of angle of attack at constant flap deflections 
are presented in figures 2 to 11 for the plain flap and for 
the flaps with various overhangs. No appreciable flap 
oscillations were noticed throughout the flap . deflection 
range tested, although such oscillations occurred on 
the 0.40c flap (reference 1) . 
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The hinge-moment parameters c 


h f a 


and. 


° h fbf 


presented in table IV and plotted against balance chord 
in figure 13 indicate that the 0.50cf> blunt-nose over- 
hang was overbalanced (c was positiveN and had a 


(° h f ! 


1 


positive cj^ for the gap sealed and unsealed. 


of 


c bf, 


•a 

were determined at a~ = 0' J and at 


a 


6 f = 


and values of 


°h f , 


were determined at a~ = 0 C 


(Values 
0 ° 
and 


6 f ° 
small flap deflections.) The 0.20c flap was found to 
be overbalanced for conditions similar to those for 
which the 0.40c flap tested on. the same airfoil 
(reference 1) had been overbalanced. For the flap with 
the 0.50 Cf overhang, c hf 6 could be made negative by 

the use of a tab deflected in the same direction as the 
flap !■ 


The 0.500^. elliptical-nose overhang, with sealed 
and unsealed gap, "had a positive c^ at 6^. = 0°; 

at larger flap deflections, however, an increase in 
angle of- attack or flap deflection generally gave a 
negative increment of hinge-moment coefficient (figs. 10 
and 11) . For the 0.50c^ blunt-nose overhang, flap . 
deflections up to approximately 15° gave positive incre- 
ments of hinge-moment coefficient; changing the flap to 
larger deflections gave negative increments. 


Figure 13 indicates that, for the unsealed blunt- 
nose overhang, c^,, ‘ had a larger variation with 

1 6f 

balance chord than c^ ; for the sealed blunt-nose . 
overhang, the variations of Cy^ and c hp^ were about 

the same in the range of balance chord from 0.35Cf 

to 0.50C|.. For the sealed and unsealed elliptical-nose 

overhangs,' c. had a larger variation than Ck £ _ • 

1 f (X Of 


Changing the nose shape from blunt to elliptical 
made . c^ more negative for the sealed gap and more 
1 f a ' 

positive for the unsealed gap. Changing the nose shape 
from blunt to elliptical also made c-^ more 'negative 

* 6f 

at small flap deflections and less negative at large flap 
deflections . 
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Sealing the' gap at 
and more negative 

Since the aspect-ratio .corrections for . streamline 
curvature are always positive (reference 5) and since the 
hinge-moment parameters are very small and the signs are 
critical for several of the flaps with overhangs, the 
slopes may change from negative to positive- and produce . 
an overbalanced flap on a finite- span wing. 

Because the hinge-moment parameters shown in table IV 
represent the slopes of the curves at 5f = 0° and a Q = 0°, 
these parameters should be used inainly as' -ah indication of 
the relative merits of the different flap' hose shapes. 

Because the tabulated slopes are valid for only a small 
range, the curves of hinge-moment coefficient should be 
used, rather than th'e' tabulated parameters, in the calcu- 
lation of the characteristics of a!, control surface."' 


the flap nose generally made c^ 


6f 


..Pitching Moment ' 


and 


Values of the pitching -moment parameters \ 

( e m ^ are shown in. table IV and indicate the 

V <X , 6 fc- 

position of th,e aerodynamic .center with respect to the 0.25c 
point. When the lift was varied by changing the angle of 
attack at 6p = 0°, the aerodynamic center for the plain 
sealed flap was located at the 0.25c .point; the aerodynamic 
center for the balanced flap with sealed gap, regardless 
of balance chord or nose shape, was 'near the 0.24c point. 

The effect of unsealing the gap was to- move the aerodynamic 
center 0.01c forward. 


The center-of -lift positions due to. flap deflections 
up to approximately 15° are given In the following table: 
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Gap 

Center-of-lift position caused by flap deflection 

(percent c) 


I 0.350^ overhang 

0.50c£ overhang 

Plain 

overhang 

I 

Blunt 

nose 

1 - • 

'Elliptical 

nose 

Blunt 

nose 

Elliptical 

nose 

Sealed 
0 .'Q05c 

46 

46 

— 

• 45 
44 • 

I * 

44 

47 

44 

43 

46 

50 


This table indicates that the center-of-lif t position 
was the same for the plain flap whether the gap was 
sealed or unsealed. The effect of unsealing the gap or 
of increasing the balance chord was to move the center- 
of-lift position due to flap deflection forward on the 
blunt-nose and rearward on the elliptical -nose flap. 

The center-of-lift position caused by flap deflection is • 
a function of the aspect ratio (references 5 and 6) and 
moves rearward as the aspect ratio decreases. 


. Drag 

Because of an undetermined tunnel correction, the 
measured values of drag cannot be considered absolute,, 
but relative values of drag are thought to be independent 
of tunnel effect. 

The increments of section profile-drag coefficient 
caused by flap deflection are presented in figure 14 
for the plain flap and in figure 15 for the 0.p5Cf 
and 0.50 c£ blunt-nose overhangs. 


Tab Characteristics 

Because the characteristics for a tab on a flap 
with aerodynamic balance, in general, are similar to 
those for a tab on a plain flap (references 5 and 7) 
and are usually independent of flap nose shape (refer- 
ence 7) , only a limited investigation of tab charac- 
teristics has been made. 
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The aerodynamic section characteristics as a function 

6§ t 

of angle of attack, for a tab ratio = ±j_ } are 

presented in figure's 16 and 17 for the plain sealed flap 
and for the 0.350^ sealed elliptical-nose overhang, 

respectively. The values of c^ for the 0.35c^ 

elliptical-nose overhang (figs. 7 and 17) were, in general, 
the same as - or slightly less than the values for the ' 
plain flap (figs. 5 and 16)'. Y/ith the tab deflected and 
with 6f = 0° (fig. 18), c 7 _ was 0.017 and c^_ 

6 t f 6 t 

was -0.012 for the plain sealed flap. The tab, in general, 
was slightly more effective in producing lift on the plain 
flap than on the flap with the 0.35cp overhang. The 
effectiveness of the tab in changing the flap hinge moment 
decreased with tab deflection. A comparison of figures 3 
and 16 with figure 18 showed that the tab effectiveness 
generally was the same whether the flap was at 0° or 
deflected. 


Pressure Difference across Plain-Flap Seal 


The variation of resultant pressure coefficient 
across the plain-flap nose Seal with angle of attack at 
cohstant flap deflections is shown in figur'e 19. The 
change in resultant pressure coefficient with angle of 
/ 6 P R \ 

attack | - — —■} was found to increase with flap 


6a 

\ 

deflection. 


o , 


6f>, 6, 


The data of figure 19 can be used with those of 
figure 3 to determine the flap section hinge-moment 
coefficient at a given angle of attack and flap deflec- 
tion for a 0.20c flap with an internal balance on an 
IT AC A 0009 airfoil. It can be shown that 


( c hf) 


13 


c hp + PrK 


( 1 ) 


where 


/c^ f \ section hinge-moment coefficient for flap with 
V I /IB internal balance 
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section hinge -moment coefficient for plain flap 
with gap sealed, obtained from figure 3 


P p resultant pressure coefficient, obtained from 

A** » - t ^ / 


K 

t 

c b 


figure 19 
constant, obtained from figure 20 


t\2 




semithickness at hinge axis 

balance chord plus one-half gap width 

The hinge-moment parameters c^ and c^ 


deter- 


mined from flap hinge-moment coefficients obtained by 
equation (1) are plotted in figure 13 for internal balances 
of various chords. 


CONCLUSIONS 


Blunt-nose , and elliptical-nose overhangs of 35 
and 50 percent flap chord (0.3ECf and 0.50c f ^ and a plain 

overhang on a flap having a chord 20 percent of the air-, 
foil chord (0.20c) have been tested in two-dimensional 
flow on an NACA 0009 airfoil. A limited investigation 
was' also made of the characteristics of a 0.20cp plain tab. 

The results of the tests indicated the following con- 
clusions; . 

1. The slope of the lift curve was largest for the 
plain sealed flap, whereas the slopes for the 0.50c|> 
overhangs were the same as or slightly larger than for 
the 0.35cp overhangs. A reduction- In slope caused by 
unsealing the gap increased with balance chord. 

2. The variation of lift coefficient with flap 
deflection generally Increased when the gap was sealed 
and when the nose was changed from elliptical to blunt. 

3. The flap lift effectiveness parameter ag^ 

generally decreased when the overhang chord was increased 
and was usually ' larger for the blunt-nose than for the 
elliptical-nose overhang. Sealing the gap increased ag^. 
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for the plain flap and for the elliptical-nose overhang 
but generally decreased it for the blunt-nose overhang. 

4. Sealing the gap at the flap nose made the varia- 
tion of flap hinge-moment coefficient with angle of attack 
more negative; changing the nose shape from blunt to 
elliptical made this variation more negative for the sealed 
gap and more positive for. the unsealed gap. 

5. The variation of flap hinge-moment coefficient 
with flap deflection was generally more negative with a 
sealed gap than with an unsealed gap. Changing the nose 
shape from blunt to elliptical made this variation more 
negative at small flap deflections and less negative at 
large flap deflections. 

6. The change of flap hinge-moment coefficient with 
flap deflection, for the unsealed blunt-nose overhang, 
had a larger variation with balance chord than the change 
of flap hinge-moment coefficient with angle of attack; 
for the sealed blunt-nose overhang, these variations were 
about the same in the range of balance chord from 0.35cp 
to 0.50cf. For the sealed and unsealed elliptical-nose 

overhangs, the change of flap hinge-moment coefficient 
with angle of attack had a larger variation than the 
change of flap hinge-moment coefficient with flap deflection. 

7. For all conditions, unsealing the gap moved the 
aerodynamic center forward about 1 percent airfoil chord. 
Unsealing the gap or increasing the balance chord moved' 
the center-of-lif t. position due to flap deflection forward 
for the blunt-nose and rearward for the elliptical-nose 
flap. 


8. The tab was slightly more effective in changing 
the 'lift and the flap hinge moment on the plain flap than 
on the flap with 0.35c£ elliptical-nose overhang. 


Langley Memorial Aeronautical Laboratory 

National Advisory Committee for Aeronautics 
Langley Field, Va. 
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TABLE I 


ORDINATES FOR NAG A 0009 AIRFOIL 


[Stations and ordinates in percent airfoil chord] 


Station 

Upper surface 

: 

Lower surface 

0 

O' 

o 0 

1.25 

1.42 

-1.42 

2.5 

1.96 

-1.96 

5 

2.67 

-2.67- 

7.5 

3.15 

-3.15 

10 

3.51 

-3.51 

15 

4.01 

-4.01 

20- 

4.30 

-4.30 

25 

4.46 

-4.46- 

30 

4.50 

-4.50 

40 

4.35 

*— 4 • o 5 

50 

3.97 

-3.97 

60 

3.42 

x -3.42 - 

70 

2.75 

-2.75 

80 

1.97 

-1.97 

90 

1.09 

-1.09 

95 

.60 

-.60 

100 

(.10) 

(-.10) 

. 100 

0 

0 


L.E. radius: 0 

.89 
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TABLE II 


ORDINATES FOR 0.35c f ANfi 0 . 50c f ELLIPTIC AL-NOSE OVERHANCS 

^Stations measured from. forward end of overhang; stations 
and ordinates measured in’percent airfoil chord] 


0.35c£ overhang 

0.50cp overhang 

Station 

Ordinate 

Station 

Ordinate 

O 

0 

0 

0 


.03 

.21 

.03 

.21 


.12 

.42 

.15 

.42 


.18 

.62 

.36 

.62 


.50 

.83 

.65 

.83 


.81 

1.04 

1.05 

1.04 


1.22 • 

1.25 

1.58 

1.25 


1.75 

1.46 

2.25 

1.46 


2.48 . 

1.67 

3.17 

1.67 


2.85 

1.75 

3.63 

1.75 


3.30 

1.83 

4.18 

1.83 


3.90 . 

1.92 

4.87 

1.92 


4.92 

2.00 

5.86 

2.00- 


5.67 

2.02 

6.70 

2.04 


6.42 

2.00 

7.67 

• 2.06 • 


7.00 

1.97 

8.64 

2.04 




* 9.48 

2.00 




10.00 

1.97 
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TABLE III 


MODEL CONFIGURATIONS TESTED 

(NACA 0009 airfoil with 0.20c flap and 0.20c^ plain tab; tab gap, O.OOlg] 


Overhang 

Flap gap 

Sf range 
(deg) 

6 - t range 
(6eg) 

Figure 

Plain 

0.005c 

0 to 30 

0 

2, 14 

Plain 

Sealed 

0 to 30 

0 

3, 14, 

0.35cp blunt nose 

0.005c 

0 to 25 

0 

4, 15 

0.35Cf blunt nose 

Sealed 

0 to 25 

0 

5, 15 

0.35cp elliptical nose 

0.005c 

0 to 25 

0 

6 

0.35cf elliptical nose 

Sealed 

0 to. 25 

0 

7 

0.50cp blunt nose 

0,005c 

0 to 25 

0 

8, 15 

0.50cp blunt nose 

Sealed 

0 to 20 

0 

9, 15 

0.50cp elliptical nose 

0.005c 

0 to 25 

0 

10 

O.SOcp elliptical nose 

Sealed 

0 to 20 

0 

11 

Plain 

Sealed 

0 to 30 

-30 to 30 

16 

0.35c£ elliptical nose 

Sealed 

0 to 20 

-20 to 20 

•17 

Plain 

Sealed 

0 

0 to 30 

18 
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TABLE IV 


PARAMETER VALUES FOR 0.20c FLAP WITH PLAIN, 0.35c f , AND 0.50c f OVERHANGS 

> v - - 

-ON NACA 0009 AIRFOIL 


[slopes taken at a 0 = 0° and 6*. = oPl 


Parameter 


/do A 

U °V 

/ 


f dc l\ 

\P 6 rJ , 


-.0122 


0.35c^ c 

>verhanf 

5 

Blunt 

nose 

Elliptical 

nose 

Gap 

sealed 

Gap 

0.005c 


Gap 

0.005c 

0.096- 

0.087 

0.097 

0.086 

.044 - 

.043 

.047 

.032 

-.46 

0> 

• 

1 . 

-.48 

c- 

to 

• 

1 

-.0022 

-.0006 

-.0046 

. .0008 

-.0020 

-.0022 

- .0044 

-.0023 

.0104 

.0230 

.0103 

_ .0232. 

-.200 

/ 

-.192 

-.194 

-.223 


0.50c f overhang 


Elliptical 

nose 


0.090 0.098 0.086 


.049 .040 .030 
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.00/c gap 



. Blunt nose Elliptical nose 


F/gure / • - Nose shapes tested on O.FOc f/ap w/th 0-35Cf> and 
O.SOCf b/unt-nose. and e/f/pt/caf-nos'e overhangs on /ZAC A 0009 , 
a/rfo/t • (For ord/nates of e///pt/ca/-nose overhang , see tab/e U J 

t 
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Fig 



NACA ARR No. L5F06 


(deg) 

g o 

* 5 
B 10 
> 15 

* ZO 

* 25 
« 30 


-ZO -16 -12 -6 -4 0 4:6 12 16 

' Angle of atfacA,oo 0 > deg 

Figure 6 -Fero pgna/r/c section charade riot Ice of 
an /VFCF 0009 oirfoii wifi? a 0.20 c p/a/n f/ap 
Flap, gap, 0.005 C-, tab, 0.20 c f ; tab gap, 0.001c ; 
r ~o° - 

'“r *. NATIONAL ADVISORY 
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NACA ARR No. L5F06 


Fig. 2 Cone 
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Figure Z Concluded . 1 , 









Airfb/i sect/ 0/7 /iff coefficient, c% 


NACA ARR No. L5F06 


Fig. 4 



-ZD -16 -/<2 -8 -4 0 4 8 : ]Z 16 

• Angie of attack, oc 0 , deg 

Figure 4.- Aerodgnamio section characfe ri sties . ' 
of 0/7 i/ACA 0009 a/rfo/7 y/ifh. a O.ZOc fiap 
haying a 0.3Sc^ oner hong pv/fh Hunt nose. Flap 
gap, O. OOScj tab, O.ZOc f -, fab gap , 0. 00/ c-, 8^ = 0°. 
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Flap section hinge-moment Airfoil section pitching- 
coefficient * Ch* • moment coefficient* c m 






I 


NACA ARR No. L5F06 ' Fig. 5 



F/qure 5 Feroc/ynarnic sect/ of) characfer/cf/cs of 
an //A OF 000 Q o/rfb/V yy/f/7 a 0. 2.0c F/ap boy/ng 
a 0. 35 Of oyerbang yy/f/? b/anf nose . F/ap pap* 
seated', tab , O.ZOCf •, tab gap, 0.00 to ) 6? = 0°. 
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Firfoii section Ziff coefficient, c 


NACA AER No. L5F06 


Fig. 6 



. /fhg/e of attach, oc a , deg 


Figure 6 -Aerodynamic section characteristics of 
an Fid 0009 airfoii ry/'fh 0. 2.0c f/ap haying 
a 0.3Z)c f oyer hang with e//ipticai nose. F/ap - 
gap, 0. OOF c ; tab ,0.20 Cf, tab gap., 0.00/c 6^=0°. 

~'S « ' 
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d/ffo// secf/on //ff coeff/c/en/ } c 


NACA ARR No. L5F06 


Fig. 7 



flng/e of off achy cc 0 , c/eg 


F/gure 7 . - Ferodgna/n/c section ^ characferist/cs 
of an FAC A 0009 air fo// w/fh a 0.90 c f/op 
boFng a 0.35cf overhang w/f/? elf ipt/ca/ nose -Flap 
gap sealed i fab,O.FOc f - fab gap-, 0. 00 Vc ; 5 t = 0°. 
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i NACA ARR No. L5F06 

> 

l 

r . 
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-zo -h 

Frau re 7 . - 


Airfb/i section Off coefficient, c 


NACA ARR No. L5F06 


Pig. . 8 



Angle of aitocAj oc 0 , deg 


Figure 8 . - Aerodyne mic section characteristics of. 
an /VAC A 0009 airfo/V rvifi? cr O. 'ZOc f/ap 
haying a 0.50 Cf oi/erhanq with b/unt nose-, 
Flap gap , 0.005c tab, O.Z0c f ; fab gap, 0.00/c 

t=i 






AUrfo/V <sect /on //ft coeff/cienfc 


NACA/ARR No. L5F06 ' Fig. 9 



Angle of attack ,oc 0 y deg 

Figure 9 . -fero c/ysrarn/c sect/or? characteristics of 
. an At AC A 0009 -airfoil rv/tf aO.FOcf/ap 
fiay/ng a O.SOcg or erf eng it/ ft b/unt nose.F/ap 
gap sealed; tab, O.ZOCf-, tab gap, 0.00/c-, 5 i =0°. 
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NACA ARR No. L5F06 - . ", Fig. 9 Cone. 



F/gure 3 . Concluded . 
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A ir foil section 7/ ft coefficient , 


NACA ARR No. L5F06 • ' • Fig. 



-SO -ib '-/2 -6 -4 0 4 ' a /2 /6 

Angle of attack, _ce 6 , deg 


Figure /O. - Aerodynony/c section cbaracfer/sf/cs 
of on Ai/7C/} 0009- a/rfb/i yy/f/? a 0. 2 Oc f/ap 
having a O. 60 c* over fang w/f/i ei/ipfica/ 
nose. Flop gap, u.005c$ tab, O.ZOc f ■, fob gap, 
0.00/ c -,6^=0°. 
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Fictp sect ion hinge -moment Airfoil section pitching • 

coefficient , moment coefficient , c m 



rZO -16 ~!Z -8 -4 


Angie of atta < 
Fiaure !0. - 1 Cone! Uded. 





'4. irto ZZ sect/on ZZff coeZfZc/e/7t 


NACA ARR No. L.5F06 * 


Fig. 1] 



F/gare //. - feroctyna/yySc secfZor? characfer/sf/os 
of a/7 /V/l C/4 00 09 , cy/rfo/Z yy/fZ? <yO. 20c f/ap 
Zia/Z/yy a O.SOc^ over/Zcy/yy w/fZ? e//ipfZca/ 
nose. Flap gap sealed ytab, O.ZOcf } tab gap , 

0.00/ c y 6+=0°. 
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F/ctp sect /on hi n ge-momen i Airfoil section pitching 

coefficient 3 Cl. moment coefficient, c m 





NACA ARR No. L5P06 ' . - Fig. 12 



;/ .£ .3 4 -.5 

' c b/ c r ■ ' 


Sp* - 

Figure . /£ Variation of airfoil section 

lift parameters with overhang on- 
A/AO A 0009 a/rfo/t • A tap, O.TOc f/ap gap , sea fed 
and 0-00 Ac ■ Tad, OTOc ? ; tap gap, 0-00/c j 6f =0°- 




' < V 



F/gure /3 . - Var/af/on of f/ap sect /or? F/nge- moment parapnofers w/fh 

ba/ance chord on FAC A 0009 a/rfo// > F/op , O-ZOc / gap, sew/ed 
ana/ o.oogc. Tab , 0 . 20 Cf ) gap, o.oo/c ,* Sf =o°. 
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NACA ARH No. L5F06 ' - ' - - 'Fig 




Increment of a/ffbii section profile- drop coefficient, ac c 


NACA ARR No;. L5F06 £ ig< 14 



0 4 6 /2 16 ao 24 2,8 32 


Flap deflection , 6^ , deq 

Figure F- Increment of oirfoii section prof/ ie- drag 
coefficient caused bcj deflect ton of a 0.2,0 c 
pi din flap with gap sealed and with 0. OOdc 
gap. Tab 0.Z0 c f gap, OJJO! c •, S i =0°. 





Increment of a/rfo/i section profi/e-drog coefficient , <4 c, 



Fhp deflection ;6p, deg 

Figure /6. - Increment of airfbii section profile -drag 
■coefficient caused by def/ecfion of 030 c f/ap 
baying 0.36c ^ and 0.60 Cf /bid nf- nose oyer bangs 

wifb gap seated and wit/? 0.006c gup. 

Tab y O.ZO c f ; gap , 0.00/ <% ® 0\ 
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Airfoil. section //ft coefficient 


NACA ARR No. L5F06 


'Fig.- 16 



Angle of attack , oc o3 deg 


F/gure /& - Aerody/?q/r?/c sect /on c/i aracf eristics 
of an a/ AC A u009 a/rfo// witb a o. 20c plain 
flap hqy/ng d 0.20cf plain tab with - /• 

F/ap gap sea/edj fab gqp ,0.00/c . NATIONAL ADVISORY 

^ ^ / COMMITTEE rot AES0MUT1CS 
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U -j, 
Ho ^ 
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03 <J 

-.48 

jc: 

^ <u 

^ $ -56 

•Q C 

^ V 

u $> -64 

(b O -0*t 

<0 o 


Figure A 


cecf/on hihge - moment coefficient, c^. 
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/ ' » 

) * 

I ' « ‘ 

j NACA ARR No. L5F06 . ’ Fig. 16 Cone;- 



Angle of attack, cc 0J deg 
Figure 16 . - Con c !u de d . 
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/Hrfoit sect /or? /iff coefficient, c 


Fig. 17 


i ^ 

NACA ARR No. L5F0& 



/ing/e of attack ,oc 0 , deg 


Figure 17 .-// 'erode na/r/c section characteristics 
of an Af/4 C/) p009 airfoil with a O.ZOc f/ap . 
har/ng ,a 0.3<Fc^ or er hang frith e/fipficaf 
nose 'and O.ZOc p p/a/n fob w/th = - / 
Flap gap sea fed j -tab gap, 0.00/ c. f 







*&£> sect/or? h;r?qe- moment coefficient^ c 
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NACA ARR No. L5F06 


Fig. 18 
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Angle of attack , cc Q , deg 


F/gare ZS- - Aeroc/ynam/c sec f /on c/7ofacfer/sf/cs 
of FAC A 0009 o/rfo/Z w/ZZi 0.20 c p/o/n f/ap 
hav/ng 0-20 c f p/o/n fad. F/op gap, sc a Zee/ L fob 
gap , O-OOZc 6f - 0°. 


. \ 
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Figure 18 . - Con tin ued. 
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Tab sect ion hinge -moment coefficient, c^ 


NACA ARR No. L5F06 . Fig.. 18. Cone. 



-20 -16 -IZ -8 -4- 0 4- 8 /Z /6 

Ang/e of attack , <x oy deg 

Figure /8 -Concluded. ' 
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ftACA.ARR No. L5F.06 


(deg) 

® 0 

- 5 
B 10 
> 15 

- ZO 
♦ Z5 
< 50 


-ZO -16 V2 -<3 -f (9 4 <9 /Z /6 , 

Angle of attach, 0Co 3 deg 

Figure / 9 .-Variation of nesul'kmt pressure coefficient across 
fbe 0.2.0c plain- flap nose sea/ w/tf ong/e of 
attack on an /V/iC/i 0009 airfoil. Tab^ O.ZOc f ; 
gap, 0.00/ c ; =0°. 
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F/gure 20 . - Var/of/on w/fh /nferna/- da /once chord of 
cons font Fused //? deferm/n/ng sec f /on h/nge- moment 
coeff/c/enfs of p /a/ n 0-2 Oc f/op f/ffed w/fb /nferno/ 

bo/wce . « S/ff ' ■ 

- 
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NACA ARR No. L5F06 . ' Fig. 20 



